Madison, Wisconsin (isolated from a human infection). B-From Dr. B. A. Waisbren, Milwaukee County General Hospital, Milwaukee, Wisconsin (isolated from a human infection). M-Freshly isolated from a mouse infected with strain 6046.
The strains were maintained on yeast extract (1 per cent)-glucose (0.5 per cent) agar slants, both-at 37 C in the yeast-like (Y) phase and at 30 C in the mycelial (M) phase. Conversion of the M phase to the Y phase was achieved when necessary by cultivation at 37 C on the same medium in an atmosphere of oxygen-carbon dioxide (95:5) , but thereafter the Y phase was stable in air. It reverted to the M phase when the temperature of incubation was lowered to 30 C. Cultures in liquid media were incubated on a rotary shaker (350 rpm, 2-inch circle). Experiments with the Y phase were performed at 37 C and with the M phase at 30 C.
All glassware was soaked overnight before use in a sodium hypochlorite solution of 200 ppm available chlorine, to destroy traces of biotin (Harrison and Miller, 1949) , and was then washed thoroughly with laboratory-distilled water.
The basal medium for the study of nutrient requirements was modified from that of Levine and Ordal (1946) and contained, per liter of distilled water: Na2HIPO4, 5 g; KH2PO4,5 g;MgS04'71120, 2 g; (NH4)2S04, 5 g; glucose, anhydrous (Pfanstiehl), 10 g; trace element solution, 1 ml. The trace element solution contained the following elements (Burkholder, 1943) : B, Mn, Cu, Mo (10 ppm); Zn, I (70 ppm); Fe (100 ppm). The reaction of the basal medium was adjusted to pH 6.0 with sulfuric acid, the compounds under investigation were added, and the medium was dispensed in 7-ml amounts in aluminum-capped Salvin (1949b) , omitting the agar and growth factors, and using ammonium sulfate as N source and glucose as source of C and energy. The need for biotin was also manifested in more complex media. For example, Biotin Assay Medium (Difco) was an adequate medium for B. dermatitidi only when biotin (0.1 ,ug per L) was added; the biotin-free medium allowed no growth.
Responses of strains 6046 and B to graded amounts of biotin in the basal medium are shown in figure 1. The points represent the mean of five replicate determinations. An occasional tube was found to exhibit a much larger or smaller response than its replicates, irrespective of the apparent amount of biotin present; such tubes were eliminated for the purposes of calculation. Some factors which may have caused these discrepancies are discussed later. Organisms were isolated from several tubes showing maximal growth without added biotin, and their requirements for biotin compared with that of the parent strain. They proved to be similar to the parent, thus eliminating any further consideration of a mutation to "autotrophism" (Leonian and Lilly, 1943) . Growth is seen to be proportional to the concentration of biotin, up to 0.1 ,ug per L (strain 6046) and up to 0.04 Ag per L (strain B).
The effect on the normal response (figure 1), of various substances which have been implicated in biotin-metabolism in other organisms (for a recent review see Gy6rgy, 1954) Mug per L and thus had half the activity of biotin itself, suggesting that the D-isomer was fully active, and the L-isomer inactive.
All the above experiments were conducted at 37 C with the Y phase. Development of the M phase at 30C was slow in the liquid basal medium, even when biotin was added, and observations had to be extended over a period of several weeks. No growth occurred in the absence of biotin, showing that the M phase also is biotin-deficient (only strains 6046 and B were tested, and observations were visual).
No extensive experiments were made with solid media. Nevertheless, it was found that the basal medium solidified with 2 per cent agar (Difco) supported slight growth of strain 6046 (both Y and M phases), and that this growth was greatly stimulated by the addition of 1 MAg of biotin per L. The same solid medim supported maximal growth of strain B (both Y and M phases), this degree of growth being unaffected by addition of biotin. No attempt was made to purify the agar.
DISCUSSION
The biotin requirement of yeasts and yeastlike fungi has been the subject of much study in recent years. The majority of yeasts are unable to synthesize the vitamin (Burkholder et al., 1944) , and media for their cultivation must therefore contain it. However, Saccharomyces cerevisiae can use desthiobiotin (Melville et at., 1943) . In contrast, many bacteria, for example Micrococcus lysodeikticus (Wessman et al., 1954) , can make no use of the biotin analog, although the provision of oleic and aspartic acids in the medium can eliminate the requirement for biotin. Among the pathogenic yeast-like fungi, a requirement for biotin has been demonstrated for Histoplasma capsulatum (Salvin, 1949a) , Sporotrichum 8chercki (Mariat and Drouhet, 1953) and Candida species (Burkholder and Moyer, 1943) . B. dematitidis resembles many of the true yeasts in its biotin deficiency and ability to use desthiobiotin, and it is of additional interest that the list of pathogenic fungi requiring biotin has been extended to include the blastomycete. The quantity of biotin necessary for maxmal growth of strains of this organism is of the same order as that required by other yeasts (Burkholder et al., 1944) .
There are reports in the literature which claim B. dermatitidis requires no accessory growth substances in synthetic media. The results of Levine and Ordal (1946) were obtained using media solidified with agar and contained in cottonplugged tubes. Under these conditions, contamination with biotin would be difficult to avoid. It is harder to account for the findings of Salvin (1949b) , who reported good growth of the organism in sealed tubes, in a semi-solid medium witbout added growth factors. He used washed agar and included one of the present authors' strains (strain 6046) in his studies.
The observation that a glucose-ammonium sulfate medium containing agar could support the growth of cultures requiring biotin deserves further comment. Agar (Difco) contains 0.002 ,ug of biotin per g (Wessman et al., 1954) To obtain satisfactory multiplication of the Y phase, it was necessary to use comparatively large inocula-namely, 106 viable cells or clumps for 7 ml of medium. Even with an inoculum of this size, growth responses at any particular level of added biotin were not entirely consistent. These observations, together with the fact that very small inocula were incapable of growth under the conditions used, suggest the existence of other factors necessary for the optimal growth of B. dermatitidis. Pine (1954) has investigated a similar phenomenon in H. capsutatum, where it appeared that large inocula supplied essential fatty acids and carbon dioxide. The occasional failure of an inoculated tube to show adequate growth, in the present study, may also have resulted from inefficient aeration caused by a tightly fitting cap or from contamination with some inhibitory substance. The most likely explanation of unexpectedly profuse growth is that occasional tubes did contain minute amounts of biotin, by chance contamination.
